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Abstract 
7KHQHZFRRSHUDWLYHEOHQGHG OHDUQLQJFRQFHSW LVEHLQJGHYHORSHGXQGHUOHDGHUVKLSRI WKH78'UHVGHQWHDPZLWK
FROODERUDWLYH SDUWQHUV LQ6 D[RQ\ ,QWK H QHZ HOHDUQLQJ V\VWHP 7KHUD*QRVRV%LRP HGLFDO (QJLQHHULQJ D QHZ
IUDPHZRUN DQG IHHGEDFN VFHQDULR KDYH EHHQ GHYHORSHG 7KLV KDV EHHQ FRPSDUHGZLWK WKH SUHYLRXV YHUVLRQ RI H
OHDUQLQJVRIWZDUH/DE\ULQWKRV0HGLFDO7HUPLQRORJ\LQZKLFKLPPHGLDWHIHHGEDFNZDVLPSOHPHQWHGVWXGHQWV
VWXGLHGIRUH[DPXVLQJWKHROGYHUVLRQDQGFRXOGXVHWKHQHZRQH7KHDYHUDJHH[DPUHVXOWLQWKHILUVWJURXSZDV
 DQG LQ WKH VHFRQGJURXS  ,Q FRQWURO H[DPLQ DQRWKHU VXEMHFW WKHUHZDV QRVLJQLILFDQ W LPSURYHPHQW RI
VFRUH7KHQHZGHYHORSHGIHHGEDFNVFHQDULRPLJKWLQIOXHQFHWKHOHDUQLQJHIIHFWPHDVXUHGE\H[DPVFRUH


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1. Introduction 
5DSLG GHYHORSPHQW RIHOHFWURQLF  PHGLD LQ ODVW GHFDGH SURYLGHVQH Z RSSRUWXQLWLHV LQ HGXFDWLRQRI
ELRPHGLFDOVSHFLDOLVWV(OHDUQLQJRIIHUVDUHDQLPSRUWDQWSDUWRIXQLYHUVLW\DQGOLIHORQJOHDUQLQJFRXUVHV
7KH\DOORZVWXGHQWVWRWUDLQLQGLYLGXDOO\ZLWKRXWVXSHUYLVLRQ(VVHQWLDOIRUKLJKTXDOLW\HOHDUQLQJRIIHUV
DUHGLGDFWLFDOO\ZHOOSUHSDUHGHOHDUQLQJFRQWHQWRSSRUWXQLWLHVWRUHSHDWDQGOHDUQWKHQHZLQIRUPDWLRQLQ
DVXVWDLQDEOHPDQQHUDVZHOODVDQDWWUDFWLYHGHVLJQDQGLQWXLWLYHXVDELOLW\RIWKHHOHDUQLQJSURJUDP+LJK
TXDOLW\VFHQDULRVPLJKWUHGXFHOHDUQLQJWLPHXSWR>@
5HRUJDQL]LQJDQGVWUXFWXULQJFXUULFXODGXHWR%RORJQDSURFHVVUHTXLUHGFRQFHQWUDWLQJRIWHDFKLQJVWXII
7KLV OHDGV WRJHWKHUZLWKLQWURGXFLQJRIVFKRRO OHDYLQJH[DPDOUHDG\ LQWKFODVVRQH\HDUHDUOLHUWRD
VLWXDWLRQLQZKLFKWKHKLJKHUQXPEHURIVWXGHQWVKDV WREHVHUYHGZLWKPRUHFRPSUHKHQVLYHNQRZOHGJH
ZLWKLQUHODWLYHO\VKRUWWLPH
7KHUH LVDORQJ  WUDGLWLRQRI HOHDUQLQJ DWWK H ,QVWLWXWHRI%LRPHGLFDO(QJLQHHULQJRQ WKH7HFKQLVFKH
8QLYHUVLWlW'UHVGHQVLQFH7KHILUVWSURJUDP³/DE\ULQWKRV´GHDOLQJZLWKPHGLFDOWHUPLQRORJ\ZDV
GHYHORSHG XVLQJ DXWKRULQJ WRRO ,'($  >@ XQGHU :LQGRZV 17 ,W KDG DVL PSOH QDYLJDWLRQ DQG
LQWHUDFWLYHH[HUFLVHVZLWKLPPHGLDWHIHHGEDFN$IHZSURJUDPFRPSRQHQWVZHUHGHYHORSHGODWHU0HGLFDO
LPDJLQJDQGYLVXDOL]DWLRQ WXWRULDOYHQWLODWLRQPHFKDQLFV IRU VWXGHQWVRIPHGLFLQH LQFRRSHUDWLRQZLWK
WKH &OLQLF IRU $QHVWKHVLRORJ\ DQG, QWHQVLYH0HGLFLQH LQ 'UHVGHQ 8QLYHUVLW\ RI 7HFKQRORJ\ DQG ELR
FU\RWHFKQRORJ\ IRUPHFKDQLFDO HQJLQHHUV LQ FRRSHUDWLRQZLWK WKH )DFXOW\ RI0HFKDQLFDO (QJLQHHULQJ
/HLEQL]8QLYHUVLW\LQ+DQQRYHU
:LWKLQ WKH FXUUHQW SURMHFW ³,QWHUDFWLYH HOHDUQLQJ VRIWZDUH LQ ELRPHGLFDO HQJLQHHULQJ IRU EOHQGHG
OHDUQLQJRQXQLYHUVLWLHV LQ6D[RQ\DVDS DUWRIDFRRSHUDWLYH LQWHUQHWEDVHGPDVWHUVSURJUDP±%OHQGHG
/HDUQLQJ %07´ZH KDYH GHYHORSHG DQ DSSURSULDWH IUDPHZRUN DQG HOHDUQLQJ VFHQDULR UHVSHFWLQJ WKH
YDULRXV DVSHFWV IRU KLJK TXDOLW\ HOHDUQLQJ RIIHUV ,Q DGGLWLRQ WR LVVXHV RQ QDYLJDWLRQ DQG XVHU SURILOH
IXQFWLRQVOLNHIDYRULWHVOHDUQLQJWUDFNRUSRVVLELOLW\WRFUHDWHFXVWRPQRWHVRQLQGLYLGXDOSDJHVZHKDYH
GHDOWZLWKIHHGEDFNLQH[HUFLVHVDQGWHVWVWRPRWLYDWHVWXGHQWVDQGWRHQKDQFHWKHOHDUQLQJSURFHVV
)HHGEDFNVFHQDULRVFDQEHVRUWHGLQWRWKHIROORZLQJFDWHJRULHVLPPHGLDWHDQGGHOD\HGIHHGEDFNDQG
LQWULQVLF DQG H[WULQVLFIH HGEDFN ,Q LQWULQVLF IHHGEDFN XVHU UHFHLYHV LQIRUPDWLRQ DERXW SRVVLEOH
FRQVHTXHQFHVRIKLV DQVZHU)RUH[DPSOH:KDWKDSSHQVWRSDWLHQWLIWKHWK HUDSHXWLFGHYLFHZDVQRWVHW
DSSURSULDWHO\:KLOHXVLQJH[WULQVLFIHHGEDFNXVHULVRQO\LQIRUPHGZKHWKHUWKHDQVZHULVFRUUHFWRUQRW 
6HOHFWLRQRIDQDSSURSULDWHHOHDUQLQJVFHQDULRSOD\VDQLPSRUWDQWUROHIRUPRWLYDWLQJVWXGHQWV
2. E-learning software system TheraGnosos 
2.1. System design 
$OOWKHIXQFWLRQVLQDQHOHDUQLQJV\VWHPKDYHWREHXVDEOHDQGDFFHVVLEOH7RDFKLHYHWKLVZHSXWWKH
IRFXVRQXVDELOLW\IURPWKHEHJLQQLQJRQ8VLQJWKHFUHDWLYHWHFKQLTXHQDPHGµSHQDQGSDSHUPHWKRG¶WKH
XVHULQWHUIDFHGHVLJQFRQFHSWZDVGHYHORSHG(VSHFLDOO\IRUHQVXULQJDQRSWLPL]HGZRUNIORZWKLVPHWKRG
KDVSURYHGEHFDXVH LWPDNHVXVDELOLW\WHVWVSRVVLEOH LQ DQ HDUO\VWDJH ,W DOORZVJRLQJ WKURXJKDOOXVHU
VFHQDULRVZLWKRXWSURJUDPPLQJDSURWRW\SH)XUWKHUPRUHSDUWRI WKH LQWHUDFWLYH HOHDUQLQJ VRIWZDUH IRU
H[DPSOH H[HUFLVHV DUHWHVWHG  ZLWK DQRWKHU XVDELOLW\ WHVWLQJ WHFKQLTXH FDOOHGµW KLQNLQJ RXW ORXG¶
&RQFOXGLQJWKHZKROH6\VWHPLVWHVWHGE\TXHVWLRQQDLUHVRWKDWSHUIHFWLQJWKHXVDELOLW\LVVWLOOLQSURFHVV
2XU HOHDUQLQJ SURJUDP IUDPHZRUN FRQVLVWVRI  WZR OD\HUV D EDVLF PDWWHU OD\HU RI HVVHQWLDO
LQIRUPDWLRQLQWHUDFWLYHH[HUFLVHVWHVWVDQGDQLPDWLRQVDQGDQH[WHQGHGOHDUQLQJOD\HUWKDWLQFOXGHVWH[W
DQGWDEOHVIRUIXUWKHUUHDGLQJ)LJXUH,QRUGHUWRVXSSRUWWKHLQGLYLGXDOXVHUVHWWLQJVDVDYLQJOHDUQLQJ
WUDFNDQGWKHHYDOXDWLRQRIWKHVRIWZDUHZHGHYHORSHGRXURZQXVHUPDQDJHPHQWV\VWHPXVLQJ3+3DQG
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0\64/ ,QGLYLGXDO XVHU DFFRXQWV DOORZ GHWDLOHG XVHU WUDFNLQJ HQDEOLQJ HYDOXDWLRQ RI HOHDUQLQJ
FRPSRQHQWV)XUWKHUPRUHWKHVWXGHQWVPD\XVHIHHGEDFNIRUPWRFRPPXQLFDWHWKHLULPSUHVVLRQVRQWKH
HOHDUQLQJV\VWHP
7KHHOHDUQLQJIUDPHZRUNKDVEHHQGHYHORSHGXVLQJWKHDXWKRULQJWRRO,'($IRUDQLQWHUDFWLYHFRQWHQW
FUHDWLRQ EDVHG RQ +70/-DYD6FULSW >@ 7KLV ,QWHJUDWHG 'HYHORSPHQW (QYLURQPHQW ,'(DOORZV
EXLOGLQJ HYHQW GULYHQ SDJHV ZLWK LQWHUDFWLYH H[HUFLVHV ZLWK DQ DXWRPDWHG IHHGEDFN 7KH FRQWHQW LV
VWUXFWXUHG LQ;0/PHWDGDWD ILOHVDQG  FDQ EHH[SR UWHG LQWR WKH6&250FRPSOLDQW IRUPDW 7KH ,'($
HQYLURQPHQWKDVEHHQVHOHFWHGGXHWRH[WHQGHGSRVLWLYHH[SHULHQFHDQGVROLGLQGLYLGXDOXVHUVXSSRUWIURP
WKH ,'( SURYLGHU ,WDOORZVS URGXFLQJ FRPSOH[ LQWHUDFWLYH FRQWHQW ZLWK UDWKHU ORZ LQLWLDO GHYHORSHU
WUDLQLQJ ,Q FRPSDULVRQ WR VWDQGDUG OHDUQLQJPDQDJHPHQW V\VWHPV >@ RXU IUDPHZRUNGHYHORSHGXVLQJ
,'($ DOORZV KLJKHU YDULHW\ RIH [HUFLVHV DQGWK HLU OD\RXW 8VLQJ WKH ,'( LV D WUDGHRIIEHWZHHQ
:<6,:<*HGLWRUVZLWK RQO\ DO RZ UDQJH RIIXQ FWLRQV DQG FRPSOH[ ,'(V OLNH$GREH0DFURPHGLD RU
&OLFN/HDUQ7RROERRN>@7KHGHYHORSPHQWWLPHVDUHFRPSDUDEOHZLWKWKHVWDWHRIWKHDUW>@
)LJ'HVLJQRIWKHHOHDUQLQJV\VWHP7KHUD*QRVRVFRPSOHWHGH[HUFLVHZLWKIUHHWH[WDQGSXOOGRZQFKRLFH
:LWK WKH UHIHUHQFH WRILJXUH WKHXVHU LQWHUIDFH FRQVLVWV RIWKH PDLQ ILHOGZLWKHOHD UQLQJ FRQWHQW
ZKLFK LQFOXGHV PDQGDWRU\ SDUW ZLWK OHDUQLQJ VWXII DQG RSWLRQDOO\ DVHFR QG SDJH ZLWK DGGLWLRQDO
LQIRUPDWLRQ 7KH QDYLJDWLRQ ]RQH LQ WKH OHIW SDUW HQDEOHV WKH XVHU WR MXPS GLUHFWO\ RQ D GHVLUHG SDJH
FKHFNWKHRZQOHDUQLQJWUDFNDQGVDYHIDYRXULWHSDJHV7KHJORVVDU\UHIHUHQFHVDQGOLVWVRIV\PEROVDQG
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DEEUHYLDWLRQVFDQEHRSHQHGXVLQJ FRUUHVSRQGLQJ WDEV LQ WKH ULJKW HGJHRI WKH HOHDUQLQJ FRQWHQW ILHOG
7KH\ DSSHDU DV DVXEZL QGRZ ZLWKLQ WKH HOHDUQLQJ FRQWHQWILHOG 8VHU PLJKW VHWWKHVWDWXVIRUHD FK
FKDSWHUVRWKDWVKHKHFDQVHHKHUKLVRYHUDOOOHDUQLQJSURJUHVV
2.2. Modules of the e-learning software 
7HQPRGXOHVRIWKHHOHDUQLQJVRIWZDUH7KHUD*QRVRVDUHEHLQJGHYHORSHG
x %LRPHGLFDO(QJLQHHULQJ2YHUYLHZ2ULJRV
x $QDWRP\DQG3K\VLRORJ\3K\VLRV
x 3XOPRQDU\GLDJQRVWLFVDQGPHFKDQLFDOYHQWLODWLRQ5HVSLUDWRV
x (&*DQGSDFHPDNHU.DUGLRV
x ,PDJLQJDQG9LVXDOL]DWLRQ,PDJRV
x 0RGHOLQJDQG6LPXODWLRQ6LPXORV
x &HOOXODUWUDQVSRUWDQG1DQRWHFKQRORJ\1DQRV
x %LRVHQVRUVDQGELRK\EULGWHFKQRORJ\6HQVRV
x 4XDOLW\DVVXUDQFH4XDOLWRV
x 7KHFRXUVH0HGLFDO7HUPLQRORJ\/DE\ULQWKRVZDVLPSOHPHQWHGDVDSURWRW\SHPRGXOH
2.3. Previous feedback scenario 
,Q WKH ILUVWYHUVLRQ  RI /DE\ULQWKRV WKHRUHWLFDO FRQWHQW DQGH [HUFLVHV ZHUH VHSDUDWHG 7KH PRVW
WKHRUHWLFDOFRQWHQWZDVWUDLQHGRQO\RQFHLQH[HUFLVHVQRLQWHQWLRQDOGLGDFWLFDOUHSHWLWLRQZDVSURYLGHG,I
\RXOHIWWKHH[HUFLVHLWZDVUHVHW7KHUHZDVDQLPPHGLDWHH[WULQVLFIHHGEDFNLPSOHPHQWHGZKLFKPHDQV
HDFK DQVZHU LQ DQ H[HUFLVH ZDV HYDOXDWHG LPPHGLDWHO\ DQG³ ULJKW´  ³IDOVH´ LQGLFDWRU ZDV GLVSOD\HG
5HIHUULQJWRILJXUHWKHVWXGHQWKDGWRGUDJJUHHNSUHIL[HVRQWKHLUODWLQHTXLYDOHQWV,PPHGLDWHO\DIWHU
GURSSLQJWKHSDQHOZLWKJUHHNSUHIL[WKHSDQHOHLWKHUGLVDSSHDUHGDQGFRUUHFWDQVZHUZDVLQGLFDWHGRU
IDOVH DQVZHU ZDV LQGLFDWHG DQG WKH SDQHO IOLHG EDFN WR LWVR ULJLQDO SRVLWLRQ 6WXGHQW FRXOG ILQLVK WKH
H[HUFLVHXVLQJWULDO	HUURUPHWKRGDQGZDVQRWPRWLYDWHGWRWKLQNRYHUKLVKHUDQVZHUVVHULRXVO\7KHUHE\
WKH LQIRUPDWLRQ RI WKH FKRLFH RI WKH ULJKW DQVZHU ZLOO RQO\ EH VWRUHG LQ WKH VKRUWWHUP PHPRU\ :H
K\SRWKHVLVHWKDWWKHOHDUQLQJHIIHFWLVTXLWHORZLQVXFKDFDVH
0RUHRYHU WKHVWXGHQWJRWRQO\WKH LQIRUPDWLRQ IDOVHRU ULJKW:KLOHGHDOLQJZLWKH[HUFLVHV WR ILOO LQ
VLQJOHZRUGVRUWRFKHFNPXOWLSOHFKRLFHER[HVWKHVWXGHQWJRWQRKLQWIRUWKHULJKWVROXWLRQ,WZDVRQO\
SRVVLEOHWRWU\RQXQWLOJHWWLQJWKHULJKWDQVZHUIHHGEDFN6RWKHVWXGHQWLVORVWLQWU\LQJDQGZLOOVRRQEH
GHPRWLYDWHG
693 Kožuško Jan et al. /  Procedia - Social and Behavioral Sciences  55 ( 2012 )  689 – 696 

)LJ([HUFLVHLQSUHYLRXVYHUVLRQZLWKFRQWLQXRXVLPPHGLDWHIHHGEDFNZKLOHSXWWLQJDER[WRDIDOVHSODFHPRXVHSRLQWHUWKH
IHHGEDFNWH[W³'DVLVWOHLGHUIDOVFK´7KDWLVXQIRUWXQDWHO\ZURQJDSSHDUVDWWKHGLVSOD\
,Q WKH 6\VWHP 7KHUD*QRVRV PRVW H[HUFLVHV IURP WKH SUHYLRXV YHUVLRQ RI /DE\ULQWKRV ZHUH
LPSOHPHQWHG7KHH[HUFLVHVDUHLQWHJUDWHGLQWRWKHWKHRU\7KHIXQFWLRQVRIWKHH[HUFLVHVFDQEHDFWLYDWH
DWWHQWLRQPRWLYDWH UHDFWLYDWH H[LVWLQJ NQRZOHGJH UHSHDW DQGWU DLQ QHZ VWXII 7KH QHZ LQIRUPDWLRQ LV
GLUHFWO\UHSHDWHGDQGWUDLQHGLQPXOWLSOHH[HUFLVHVLQZKLFKWKHOHDUQLQJFRQWHQWLVFRPELQHGLQGLIIHUHQW
ZD\V7KDWZLOO OHDGWRD UHDOOHDUQLQJVLWXDWLRQZLWKVWRULQJWKHQHZLQIRUPDWLRQLQWRWKHPHGLXPWHUP
DQGORQJWHUPPHPRU\7KHPDLQW\SHVRIH[HUFLVHVLQFOXGH0XOWLSOH&KRLFH4XHVWLRQV6LQJOH&KRLFH
4XHVWLRQV%XWWRQ3XOOGRZQ&KRLFH'UDJ	'URSH[HUFLVHV)UHH7H[WZULWLQJDQGWKHFRPELQDWLRQV
WKHUHRI 7KH QHZ IHHGEDFN VFHQDULR ZDV DGRSWHG 8VHUV KDYH WR FRPSOHWH WKH H[HUFLVHILUVW$IWHU
ILQLVKLQJ WKH\ SUHVVW KH2.EXWWRQ WRHY DOXDWH WKH H[HUFLVH 7KH ULJKW DQVZHUV DUH KLJKOLJKWHGZLWK D
JUHHQERUGHUIDOVHDQVZHUVZLWKDUHGERUGHUDQGDJUHHQSRLQWFKHDWVKHHW5HIHUULQJWRILJXUH WKH
XVHUGUDJV WKHSDQHOVZLWK ODWLQHDQGJUHHNZRUGV WRFRUUHVSRQGLQJ*HUPDQ ODEHOVDQGHOHPHQWV LQ WKH
SLFWXUH$IWHUSUHVVLQJ2.EXWWRQWKHXVHUJHWVWKHULJKWDQGIDOVHDQVZHUV1HYHUWKHOHVVVKHKHGRHVQRW
VHHWKHFRUUHFWVROXWLRQRIIDOVHDQVZHUHGTXHVWLRQVLPPHGLDWHO\7KHXVHUFDQGHFLGHLIVKHKHZDQWWR
UHWU\DQRWKHUDQVZHURU WRSUHVV WKHJUHHQSRLQW FKHDWVKHHW LQRUGHU WRGLVSOD\ WKHFRUUHFWVROXWLRQRI
SDUWLFXODUTXHVWLRQRQO\,WLVDOVRSRVVLEOHWRGLVSOD\WKHFRUUHFWVROXWLRQRIWKHZKROHH[HUFLVHRUWRUHVHW
WKHH[HUFLVHFRPSOHWHO\:KHQOHDYLQJWKHSDJHWKHLQGLYLGXDOZRUNLQJVWDWHLVVDYHG7KLVHQDEOHVWKH
XVHU WR VHDUFK WKH ULJKW DQVZHU LQ WKH WKHRU\ RU WR ORRNODWHU  DJDLQ DW KHUKLV UHVXOWV LQ WKDW H[HUFLVH
$GGLWLRQDOO\ZULWLQJLQGLYLGXDOUHPDUNVDWWKHQRWHVKHHWVRUDGGLQJFRPPHQWVWRWKHOHDUQLQJWUDFNFDQ
VXSSRUWWKHOHDUQLQJSURFHVV$OOWKHVHDVSHFWVWRJHWKHUSURYLGHDKLJKHUOHYHORIIOH[LELOLW\LQWKHOHDUQLQJ
SURFHVVVRWKDWGLIIHUHQWOHDUQLQJW\SHVDUHFRQVLGHUHG
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
)LJ1HZHOHDUQLQJVFHQDULRZLWKGHOD\HGH[WULQVLFIHHGEDFND'UDJ	'URSH[HUFLVHDIWHUSUHVVLQJEXWWRQ³RN´
ULJKWDQVZHUVJUHHQERUGHUIDOVHDQVZHUVUHGERUGHUJUHHQSRLQWFKHDWVKHHWFOLFNWRVHHWKHULJKWDQVZHULQDIXOO
FRORUHGJUHHQER[
3. Evaluation procedure and results 
7KHUH ZHUH  VWXGHQWV RI VSHFLDOL]DWLRQELRP HGLFDO HQJLQHHULQJ HQYROYHG LQWR WKH HYDOXDWLRQ 
VWXGHQWVLQWKHILUVWJURXSXVHGWKHSUHYLRXVYHUVLRQRIHOHDUQLQJVRIWZDUH/DE\ULQWKRVIRUH[DP
SUHSDUDWLRQ7KHVHFRQGJURXSXVHGWKHQHZV\VWHP7KHUD*QRVRVZLWKWKHLQQRYDWHGHOHDUQLQJVFHQDULR
GHVFULEHG LQVHFWLR Q  %RWK JURXSV DEVROYHG D  PLQXWHV ZULWWHQ H[DP 7KH H[DP RQ 0HGLFDO
7HUPLQRORJ\ LQFOXGHGPXOWLSOH FKRLFHTXHVWLRQV DQGRSHQTXHVWLRQV 7KH VWXGHQWVZKRXVHG WKHQHZ
V\VWHPDFKLHYHGEHWWHUVFRUHWKDQWKHVWXGHQWVXVLQJWKHROGYHUVLRQRIWKHV\VWHP7RHOLPLQDWHSRVVLEOH
HUURUFDXVHGE\VHOHFWLRQRIPRUHVNLOOHGVWXGHQWVIRUWKHVHFRQGJURXSDQGOHVVVNLOOHGLQWKHILUVWRQHZH
KDYH FRPSDUHG H[DP UHVXOWV LQRQH  FRQWURO VXEMHFW EDVLFV RIHOHFWULFDOH QJLQHHULQJ IRU WKH VDPH
VWXGHQWV7KHUHZDVQRVFRUHLPSURYHPHQWLQWKLVH[DPVHHWDEOH
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7DEOH([DPUHVXOWVLQ0HGLFDO7HUPLQRORJ\DQGIRUFRPSDULVRQLQEDVLFVRIHOHFWULFDOHQJLQHHULQJIRUWKHVDPHVWXGHQWV
([DP 1  1 
0HGLFDO7HUPLQRORJ\ r r
%DVLFVRI(OHFWULFDO(QJLQHHULQJYHULILFDWLRQ
H[DP
r r

8VHUVKDGWRILOOLQDTXHVWLRQQDLUHFRQWDLQLQJTXHVWLRQVRQXVDELOLW\IXQFWLRQDOLW\FRQWHQWDQGWKHLU
VXEMHFWLYH LPSUHVVLRQ RI WKH HOHDUQLQJ V\VWHP 6XPPDU\ RI HYDOXDWLRQ RI WKH SLORW PRGXOH 0HGLFDO
7HUPLQRORJ\±/DE\ULQWKRV LV SURYLGHG LQ WDEOH7KHPRVW LQWHUHVWLQJ VXEMHFWLYH LPSUHVVLRQRIXVHUV
ZDVWKHIROORZLQJ³,GRQRWQHHGWRVWXG\HVSHFLDOO\IRUW KHH[DPLI, XVHWKLVHOHDUQLQJVRIWZDUHIRU
SUHH[DPWUDLQLQJ´
7DEOH(YDOXDWLRQDQGDVVHVVPHQWRIWKHHOHDUQLQJPRGXOH0HGLFDO7HUPLQRORJ\E\SLORWSDUWLFLSDQWV
([DP 9DOXH 0LQ0D[
$YHUDJHQHWWROHDUQLQJWLPH K ±K
&RQWHQWFRPSUHKHQVLELOLW\  ±YHU\JRRG«±EDG
6LPXODWLRQV  ±YHU\JRRG«±IDLU
/HYHORILQWHUDFWLYHH[HUFLVHV  ±WRRHDV\«±DGHTXDWH«±WRRFRPSOLFDWHG
1XPEHURILQWHUDFWLYHH[HUFLVHV  ±WRRKLJK«±DGHTXDWH«±WRRORZ
/HYHORIWHVWV  ±WRRHDV\«±DGHTXDWH«±WRRFRPSOLFDWHG
1DYLJDWLRQLQHOHDUQLQJ6RIWZDUH  ±YHU\JRRG«IDLU
4. Discussion and conclusion 
7KH ILQGLQJV RI WKLV VWXG\ SURYLGHG LQIRUPDWLRQ KRZ WKH LQQRYDWHG HOHDUQLQJ VFHQDULR LQIOXHQFHV
OHDUQLQJ HIIHFW RI DQHOHDUQLQ J V\VWHP +LJKHU YDULDELOLW\ RI H[HUFLVHV UHSHDWLQJ WKHVDP H VWXII LQ
GLIIHUHQWVLWXDWLRQVHQKDQFHGQDYLJDWLRQXVHUVSHFLILFIXQFWLRQVDVZHOODVWKHVHOHFWLYHGHOD\HGH[WULQVLF
IHHGEDFNOHDGWRLPSURYLQJWKHH[DPVFRUHLQWKHVWXGLHGFRXUVH$VWKHUHZDVQRVFRUHLPSURYHPHQWLQ
FRQWUROH[DPLQDQRWKHUFRXUVHZHDVVXPHWKHUHVXOWVZHUHQRWLQIOXHQFHGE\VHOHFWLRQHIIHFWDQGERWK
JURXSFRQVLVWHGRIFRPSDUDEOHVNLOOHGVWXGHQWV
(YHQLQVXFKDVSHFLILFILHOGOLNH%LRPHGLFDO(QJLQHHULQJLWLVSRVVLEOHDQGGHVLUDEOHWRXVHHOHDUQLQJ
HVSHFLDOO\ EHFDXVH RILP SURYHG OHDUQLQJHIIHFWD QG HIILFLHQW ZRUN RI WXWRULQJ SHUVRQDO )XUWKHU
GHYHORSPHQWRISUHVHQWHGHOHDUQLQJVFHQDULRVDVZHOODVGHVLJQLQJ LQWULQVLFVFHQDULRV LV LQWHQGHG7KLV
VKRXOG EH SUHIHUUHG KRZHYHU HYHQ FKDQJLQJ WKH IHHGEDFN WLPLQJ DQG VHOHFWLYLW\ PLJKW VXEVWDQWLDOO\
FRQWULEXWHWREHWWHUOHDUQHUSHUIRUPDQFH
7KHGHYHORSHGVFHQDULRKDVSURYHGLWVZRUWK7KHSURWRW\SHZDVWHVWHGVXFFHVVIXOO\)XUWKHUPRGXOHV
DUH EHLQJ LPSOHPHQWHG DFFRUGLQJ GHVLJQHG VFHQDULR 2XU H[SHULHQFH FRQILUPV WKDWF RPSOHPHQWDU\ H
OHDUQLQJ RIIHUV WR IDFHWRIDFH WHDFKLQJ DWWUDFWVWXGHQWV IRU LQGHSHQGHQW VWXG\ DQG FRQWULEXWHV WREHWW HU
XQGHUVWDQGLQJRIWKHVXEMHFWPDWWHU
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